Background The presence of Haemophilus influenzae in the oropharynx is correlated with the subsequent development of chest infection. The The importance of colonisation of the trachea by bacteria at the time of surgery is therefore uncertain. We have investigated a group of patients undergoing upper abdominal surgery, taking cultures from the trachea immediately after intubation and before extubation. The results were related to the subsequent development of chest infection.
Postoperative chest infection occurs in about 20% of patients undergoing upper abdominal surgery under general anaesthesia.'-' The pathogens most commonly implicated are Haemophilus influenzae and Streptococcus pneumoniae,45 organisms that are frequently found in the oropharynx of healthy individuals.
The presence of H influenzae in the oropharynx preoperatively is correlated with the subsequent development of chest infection. 6 Haas et al7 noted that in all cases where a potential pathogen was found in the oropharynx and trachea the serotype was the same, suggesting free exchange between the two sites. Another study,8 however, provided evidence of independent colonisation of the upper and lower respiratory tracts.
The importance of colonisation of the trachea by bacteria at the time of surgery is therefore uncertain. We have investigated a group of patients undergoing upper abdominal surgery, taking cultures from the trachea immediately after intubation and before extubation. The results were related to the subsequent development of chest infection.
Methods
Twenty four consecutive patients undergoing elective upper abdominal surgery were recruited (ethical approval was granted by Frenchay District ethics committee and written consent was obtained from each patient). All received cefuroxime, 1 5 g intravenously, at induction of anaesthesia. Those patients undergoing gastric operations also received metronidazole, 500 mg intravenously. This was the current antibiotic policy for the prevention of postoperative wound infection in the department of general surgery. The anaesthetic, analgesic, and physiotherapy regimens were standardised.
Tracheal brushings were obtained by passing a sheathed bronchoscopic brush through the endotracheal tube and applying it to the walls of the trachea. Specimens were obtained immediately after intubation and immediately before extubation. This was done to assess changes in the flora over the period ofoperation and to establish whether organisms persisted throughout intubation and whether further organisms were introduced during anaesthesia. The brush was shaken vigorously in 10 ml sterile normal saline and 10 standard vertical loopfuls were inoculated on to blood, bacitracin chocolate (10 Potentially pathogenic bacteria, as well as normal flora, were found in the oropharynx of nine ofthe 24 patients; Hinfluenzae was isolated from seven and S pneumoniae from two. In the remaining 15 patients only organisms consistent with normal flora were grown (tables 1 and 2).
The initial tracheal cultures yielded bacteria in 15 of the 24 patients. Nine had normal oropharyngeal flora only. H influenzae in addition was isolated from five patients. These were among the seven who also carried this organism in the oropharynx, and in two of the five the haemophilus was still present in the preextubation sample. A coliform was isolated from the first tracheal swab in one patient. It was not detected in the pharynx and its source was not determined. In only two of the nine This study has shown that oropharyngeal bacteria were present in the trachea of 15 of 24 patients after intubation. We cannot be certain that these organisms were not already colonising the trachea as there is no satisfactory method of sampling this viscus before intubation. As, however, previous studies have indicated that the tracheobronchial tree is generally sterile in health,'0 the previously healthy patients in our study are likely to have had the organisms introduced at the time of intubation.
In only four of the 15 patients were bacteria still present in the tracheal specimen taken before extubation. The tracheobronchial clearance mechanism, perhaps aided by the prophylactic antibiotic or antibiotics, was therefore effective in most cases and the introduction of these bacteria was not necessarily of clinical importance. The four patients in whom bacteria were still present at the end of operation were heavy smokers and possibly these patients were already colonised, particularly as colonisation of the trachea is known to occur in chronic bronchitis. Some of our observations are similar to those of Nair et al,4 in whose study potential pathogens were isolated from the trachea in 10 out of 37 patients (27%) who had undergone a wide range of operations. A slightly higher percentage of patients in their study were smokers or suffered from chronic bronchitis, or both, and a higher incidence of colonisation of the trachea would have been expected. In our study the isolation rate for H influenzae was somewhat higher, though similar to that of the study of Topical antimicrobial agents have been used, with initial success, in patients undergoing prolonged ventilation but in the long term resistant strains have emerged. 5 A brief application of topical antibiotics in patients undergoing surgery would be less likely to lead to resistance. Topical antibiotics, which must include an agent active against H influenzae, might be considered for future studies on strategies for eradicating carriage of bacteria. Nevertheless, we still have to find out whether the presence of pathogens or smoking related lung disease is the predominant risk factor for respiratory infection, and whether attempts to eradicate potential pathogens from the trachea at the time of operation would be worth while.
